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(57) Abstract: 



PURPOSE: A method is provided to shorten the time required for reduction by reducing a 
catalyst with an NaBh4 aqueous solution and to reduce costs by injecting the aqueous 
solution of precious metals into fine holes of a carrier when preparing the catalyst. 

CONSTITUTION: A catalyst for dehydrogenating 2-propanol is prepared by a method 
compounding an incipient wetness method and a reduction method with NaBH4. That is, the 
catalyst is prepared by injecting NaBH4 aqueous solution into fine holes of a carrier, reducing 
and drying it after equally permeating an aqueous solution of chloride into the fine hole of the 
carrier". When preparing the catalyst, alumina or active carbon and precious metals are used. 
The precious metals are used about 3-10wt% based on the carrier weight. Two kinds of 
precious metals are used at a weight ratio of 10: 0- 0:10, and the sum of the metals is 1- 
10wt% based on the carrier weight. 
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PI A 

S^IE £^A| EHS3e ^sfOHUM ie 406^ 

(74) 

hm& i owm 

^ ^ h S^ ¥Eils, ^ 321 ^H-g^l Slfgoj ^goMg Sfl|£| AII^OII ^EJoK* 

WD\\ ^, NaBH 4 ^g^M 61-01 g^AI^IIl, 2£A|^o^MH 2-n^§IHj 31 & &4*4:S- 

oil oiga^i 9\m ^mm M^mo. £E§h ^ ^§8 31 & ^ohs sj- 

^ ^DH^AH AhgofH 2^ ^llfAl^ ^e^lOII ££J6^ Sf*[ £!g 2-H^&M2| 31 



r yi- c« oj CM *i l 

l S C=» — i O O J 

2-HS&S2I 31 & Sf§ *0H S! 01 • AFgSh 3IS S4^S1 gfg. 

[»S2| dTAflS 49] 

S igg 2fS} uj§ ggn AI^UOII ^gSlfef 2-H^&S/0hAHI yg3ll s §g ttS30SI 2-H 

s&ssi 31& ygoii Mmsn\ mm &s s <y§iS3i- ^qh s 321 ais sai, 01 

^oh* Ahsa- 2-=seesi 3i& §4=ia sraoii as aoici. 

sim yg iisfe as? &mm oigsioi ahsoiiah g§ s4=sfot 2g°s ^mm^ £^ ai±u°s 
*f as 21 H Jii§ oigsis^ aes^i glow, 3131*! ?g an, a*i yg°i g ohlixi bi 

£§ OlSShDI SEel 01 4 S£ g?|3| £01 3IS2J 3|3||*j HSU g^/gSfij ggHOII Ul 

6H SSI 2iC1. OI2f i>B 21^ &}g SfiHB ^§SfA|9|3| 91 oH AH eig°| * 

DH, aS S2| g£|- Sfsf^ej oHSoHOf &CL 

2f=f i@H AI^DOII 2!S^fe& &S3II2I OIH^ej 22£fe, Ollg IS 2-5S&g/0hAIIS/44: 

ahs3ii. Aias«i^/ffla/^^ eiesi n i ^ aia. 01 g ^§si ?^soi =si 2-55 
as^iioicf. 01 ygaife hibs! nsdoot; 01 011 ah i§ g^sioi 2 

£(200*C 01^)0)1 AH g &g0| ^te8HW . EES &§0I EhSSm ^SSjII 4S^g2| ^£|?| g0l& S2 
S &£1]CI ai®01, ^51 55f^2| 9IS0I ^!CH yS§2S 0IS 3>>s£!0| OH^ feP. 01 SlsSIb 

S S0II AH 0HS£lfe ffllS(~100'C)§ OlSShOI HS2| ill UlSg- ^ °{C1fe §§§ 2ia. 

2-^s§^S/0^A||S/4i 311 2| g[g 3|?fe Q§ UE1UCH£!CK 
(CH 3 ) 2 CH0H + m ^ (CH 3 ) 2 C0 + H 2 

S3| 311 Oil SiCHAH . §i yg£J 2-HS&M2I g4=4isf SJg2| @§ SISf y§ ggHOII 

Olgff 4 2ife SSeJ 60-100*C0IIAHb 2-11% §EI OH ° 5fS Ql . Olfe XI S Oil AH 21 Sg &}g0l § 

^avxjog gdism^ awea. oh\m oig3ii asise II5 ^SOII S SOH^ SCI. 
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HSU. BBH2I ^s^joi Mfl°| U^Oil Slfe gfS, i&^2S 930IU *H£0||/H HH#£i£r BIS( 

-100 -c)s a^ ygoii oiss^i ^shah^ oisihi ye ssfes a 4*8*01 9x1* ?gaiot bo. 

100°C 0|6h£j MSOIIAI y§2J 2-H^&M°l IK»£2} &8°| g§ SsfSOl tfOfc €fl|* 8H2 8} 

21 ?I6HAH^ SgOl ^OHM A*gofe 33 OI B4*30IQ. SEff. 01 EH Ahg£|fe ^DHb 

»S- XS^OIIAH #£0| 4sH, ¥BSOI SOIOt 6hCM , LH^OI ^8Hn, 4=g0l 82, £14* U XH^JOI 
gOloHO^ &Q . 

2-H^&S°l »4*£» a J§§ ^OHSfe ¥Eil^, B!jS f US, »B Ui, ^£1, 0^, £i, 01 £| 

*. beis mo\ ^^psjCH sd. oi eoun cu. zu. ni ^dh^ 25o~35o°couh mB yg ^^m uejlh 
cm. »b uai. am li a, Ru, pt. Rh ^dh^ -ioo-csj xh^oiiahsj 2-h^&m m^±m yeoiiAH u\ 

H!3 SIS UEHJIDJ , 48I ¥E1IhI]| B8 H^OIIAHSJ 2-5^&I°l B^£» SIS 

s ^oH^A-i sa» Ba» sick one m& , se^ s^h m$\ m 3-263550^011^ ms&ow bxi 

9 ^91^ ^OH^ £31 y§ ^^Jl OH^ ?46U ^ ^DH^ ^§ ^£M°J OF All* S^Oil 2|& ye 
^£ Xl^Oil SSI *!3|| Bte ^|XH£IOi ao. 

BS^ SJH Xil 03-263550^ 3! XII04-98054sO|lte ^Eilfe, » »B ^OHS 

oisb 2-hs&s/omib/4*± ye^i a^f ^s^chi gush ^ixhslii sill oi h^oii [[fee, 

82.4°C 0\B[2\ S^QWM ™& B^£» ygOl ^S£ID1, ¥Hlte. ^S, L|S!°| &MsL ^£ 

31- §M MUSICH SILL 

gensj sej- ye a^ y§§ 2-h^&m it 4^ si yee ^dhms s^goii hjsh ins 

S^U. £^ B SB Oil H16H ^OHM HI58H1 OIM * &§!A|3|fe CHI 2J6H 

KSOI. 0!£F BOI S2S0IU- HISS ^DHMg ^8 8 £011 AH SI SsfgOl 2-°§& 

S ^e! ^ OH ^ AH i^CHOt & £2, ^ XH8 XH&OUH S^OI fen. ^yeoi SICHO^ 

Bfw, ui^p^oi ^soi aoi. as xh^oi eoioHo^ §[pb soiiah otasi ^HdHj om^i 

aoi ^0^ ho. 

ch^oi, ga)2i sfsf ye ^I5°J Si&i§i ?!§!■ 2-h^&m g^^sf yee y§£§ oj^ch 
s°u, oi £f ^8 ye°j s^oii^ &i§§ goi! ^ qh s-^ si^i w^m ye ch^ 
S£ ?^5m, yeoi ^itygoii caai- o\m\B9\ ygg eoiiAH ^i^ e^^^i oH^oii ye ai^ 
oi as soil ye ^xhsi ^^smi ^ll if^AH , ye Aiaoii aoi ass ye 
^xi^ ^ si^ AH^e 2-H^&e i h 4^n ye ^aoi sill 

s g-sxfee sf^ ye ^shsj yee 2-h^^m g^^sf ye * oioii Ahesj^ ^on 
oil cumcM oii£j nmm m^, di^qu ?-^^mm m^±m yee msoii A^escH s 

. HOIU »SS0ll 01^ ^4: ^£1. S^l SSSOncipient wetness method)^ NaBhUM OIS& 

^^^m ^mm 8S2s ^ohm hi^sfs m& g <y^^ ^ chi ah gensi ^qhm e^^s^ ^qh^i- ^ch 

XI DL SE& XI^^XI^ S!§2£ ^M£J CH S af^ ye ^SH2J 2-°^&[I g 

yee ^i^ yee 4=sss^i 2-h^&m i^^h yee ye ai^oii aoi s 

§el ye ^XIAI^I^AH EIISAI^ 4^ SlLf^ AhMS »a8h2. OIS ^1^^ S iSI & 

«SP I Oil OISKCK 

^ i^oj m &v ignoj a « ygf 2-H5&i2j ^i^ i^^si yee ^dh s n 

°J XII ^ Sat HIS 8^ 510ILL 

e ^s^i qb ^oi 2-H^&e ^i^ yee ^dhm A^es^oi ye a 

^ yes 9\m m^±m yee ^i^ ye^ ^tsa^ g^i xuss^ ^oia. 

s ^soii ojeg, 2-h^&m &4^^sf yee ^oh^ 2^1 & h s^s NaBhus oie§> ^^^m 
&soii ^Joh xii£9ll ^x^i^o^ ^an^. e ^soii mm m^±m yee ^dh^ 

SSSOil If^ ^IS^HJ 01IS 13 SlfgHJ &X||£| Ail g CHI ^^JshOj ^S8^| ^DIM^I 

°1 ^, NaBH 4 ^e^e ^gjohOj ^^A|3|H, 2j^A|iJo^Mi XiligLL 

m ggoj s DH fli^AI, &*ll^fer 01IS 10 ^¥0IU W^!&0| A^eSH, ^^^^^^ Oil S MS 

^Ell^, ^ SI 0IM2J S»S0| A^e^Lf. ?IS^g SSI2I ^l^o^ 6K )1 3 LUXI 10 g^%2| 

Ahes^, 2g°i tis^oi A^es^ s^oii^ 2e°j 10:90 mxi 90:1021 gguis m§6|- 
a, sre aoi b xii si s»* ^i^^^ moi 1 mxi io%^h s\^m bo. 

S^g^AH A^eah^ 20I dH,^6H^. Oil* IS, ¥9I^£J S^Oil^ RuCI 3 - 3H 2 0, 3 
^Oijfe K 2 PtCI 4 M 4^e^ ^EHS AhS&Lf. 

NaBH 4 ^e^2J 0.013 LHXI 0.13M2J 53 0| U^^oHl, 0.3 LHXI 1.0 m«/goi ^ 0 | 

e &S0II d}s^ ( ^0H2J XII3E A| ZiOl ^Xi8| B^£JH, TIS^SJ S^*S| &fl|2J Aiie LH¥ 

Oil ^^Jel ^ HPi^ NaBHj^e^jS ^^I8K>1 ^OHM &S1AI3PI CEH^Oil ^£2J S3 31 §01 Sfi^XI 

&* ^y 0^L|E.L &^10ll ±S£J= AI210I ®Q±= §§§ ^^XIH SILL SEff , s^l 71^^ 
2J Ssfg°J 4^e^§ S^ISI AHIS Uj^Oil ^EJ6PI (THeOll 9IS^2J ^^01 ^^ofOI ^OH Xil^AI ^J^F 
M m&m ^ SiLffe SSOl SILL 

S ^SOil d>^S XII i 9 ^DHfe, 80~120*C2j B£0ilAH g^4:sf yg* 4-S6^ 3^, ^I^HJ 

XHI S & ^DH LI- BSgog m^mOJ ±&MZ1 ^ OieShOI ^AI^J gS2g Xll^& ^OH 

Oil til oH ye.^SEM 2-40UH g^hAI^JLL 

s ggoj m SOi | ojg^ e oHAh bj§og ^iya@ een2ffe ^ai sfsr ye a^ yes 
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mm 2-5£@§ m^±m &mm j\h y§°s 4»tysife ssoi hissck 

s &S£| gfsoii tasa. 2-=s§i ir^£si afis es e*s t§s 82.5- 120 -c°i gts 011 
gsK» ^isf ai^j oi2§ e mms\ *o»3i §sa s&a n§§ &s?is ssjaisah 4»aou= 21 

g SS&C1. 

S US (HI (LIS 31 & g4^S y§ SSI OlgSIS. AlZIOfl 33)1 2101 gJ§& 

em ^E3f ^xi£i3i in soil Diy sae eieAi^ 4= sick s g^soiiAHfe 01 a sroi 

&m m^^m *imm 3i& »s°s ^ag2£*i n ^§ 3is°i ygoii bi sh 4-6bH sf 

e ifse asai fiiAioua #8ioi cm &ahsi a seta, naiu. s vsoi ois aiaioooiiq» ^ast 

28 OHIO. 
[4IAI0II 1] 

5 mmo\\ omsi= ruci 3 - 3h 2 o« sf^oiusi aiis ¥hko.38 cc/g)oii oHSsife s siesi s# 

4* oil fejOi ^ soil ah jne.uiaa. oi e^s s^s msig oigsioi s ^s^i exiioii ichsbi^ah <§; 

0H2I All SOII 3^8131 S^S 4=g2!|0| SCHS 4= SiE^ HOI ^»Cf. 01 31 §01 S§92i§ ttH ^OHB 
§i#f 48m«0|| !e!2!C|. NaBH 4 0.22g§ §#4= 58m«0|| 0.5m«°J 2JH °>S §2!|0II ^ 

SJ8I0I &S!AiaC1. 0|g:HI S1&SAI2J atf g2«S »§ gOIS t^tl if°l AHI38I 

act. aii ai a ^oh» agsoun gg§i asAiap. 

[ At Oil 2] 

fe'AIOII 131 as°£ 4=§8I£I, SxllSAH S^OIU CAM SS§§ AlgSISCI. 

[6IAI0II 3] 

^ Al Oil 131 SSIfi S2°S 4-I881SI, RuCI 3 - 3H 2 0 Did K 2 PtCUM AlgSIOI oijS SXI ^OHS AHIS8IS 
CI. 

[^AIOII 4] 

tiAIOII 131- gSJS gfgog 4=881 £|, RuCI 3 - 3H 2 0 CHICHI RuCI 3 - 3H 2 0£1 K 2 PtCI 4 S AlgSIOI = EHfe/a» 
S BXI ^OHS HISSED. 

[«A|0|| 5] 

2§§ £hg3|g AlgSIOI 2-55ii H^SBfg 4^il8IS<a. 

^ A| Oil 1 LHXI 40IIAH SIS el ^0H» 2|2| 1g*l 2§S BIS 3 1 (HI xHSU 90 "C , &&CHIAH Bigg 4-S8I21 
CI. 2-5I&II 0I£ @5i OlgSIOi BIS SE21 SE2I Oil § AIM 53IAI34 2^ 3I21AI2J 

m 2§§ B1g3|CHI EgJA|?l If 4= ±sl Sf§§ 4=18812.01. 

21 6IAI0II2I 111 Oi H 1011 LIEIUISiCI. 



IS 11 



^"1 




AjA|0| MA) 


30.0 




43.0 


Aj A] 6| 3o |^ H ^ 


25.0 


AJA|D| 4 0«>M 


ll. 5 



S tt82| ^OHB OIS& 3 1 1? 4=^ SI- y§l HI528I3I ?)5H. ^2H5| gr a Oil d}£l ^OHM HIS 

8H2 OI ^0H» OlgSfOI gAIS 2-HS&g°l g4=±2J BfgS 4=tSSISlC|. B§ iil 8PI B 

20II UEILH21Q. 
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[S 21 





V* <*£(«K>l/hrg) 


Ctf+ol^ *4) Ru S *«*) 


9.2 




0.5 




6.5 




7.21 



[^AIOII 6] 

MA\m 131 Wm& SS°£ 4=tS61£l. RuCI- 3H02J <2tm SSUI3IBAH ^OHfi HISSED. 01* tiAIOfl 
5°J SH2S t!S8hO| 2|2|2| S} § n 30) | LJ-EJ-Lfl 2iC+ . 



[S 31 



Ru *<tf *V <*> 


*>* <*JE(«ioI/hrg) 


1 


5.5 


3 


18.0 


5 


30. 0 


10 


28.0 



[^AIOII 7] 

^AIOII 131 §gJ& 4=tyS1£| Sa»|£! NaBHSI feEl S21AI3ISAH ^DHM XH2S12ta. OIS 

^aioii 5°i ^gsfaa. n n§ s 4oii lieiuisici. 



NaBU 


*!* *£(«ot/hr g) 


0.013 


11.0 


0.03 


14.0 


0.045 


14.5 


0.075 


18.0 


0.09 


25.0 


0.1 


30.0 


0.115 


25.5 


0.13 


16.0 



[^AIOII 8] 

^AIOII 131 SSet KS£S ^HJSIEI £1S!HI2J NaBH4=g2!i2| ^EI 0.3- 1 .Om«/S®^ £s1A|3| 

sah ^ohs x-iissisci. o\?tm ^aioii 5°) ^usisci. 01 cmsj am 30mm O i/hr g § 

(57) &9I 
1 

^ai*3 *m ^s°^¥ei tf^sife ie s&fe 2e oi&sj tis^ssi ^geijs sjiisj Aiigoii ^ajsife e 

31121. flS^gej =£§^01 ^£J3 Sfll2| ki\§m NaBU, ^§^S ^EJSIOI &SA|3|fe B3II21, SI 

53 ^DHS 2£A|3|fe B3IIS Ol^OIXIfe 21s USSM olfe If 4=^21 S!§§ ^DH 

21 HI5 . 

2 

391 181011 21CHAH. fli^gg SSISOia. EtXU 5 SOU P1SI-01 3 LH XI 10 5&%2I S1HS AlgElfe 
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3121 gfffl. 
S^S 3 

hi i» sfe hi 2&011 siouh, g?i saife btvoiu s sa&££¥9 <yejsi{= ae! ^a. 

S^S 4 

HI 1&0II 2J0UH, NaBH,^g^2| 0.013S LHXI 0.13SOI2. ^iJ MS 0.3 LHXI 1.0 

m£0| >i£i Hjg 

S^gf 5 

HI 1& LHXI HI 4§f g CHJ= Sm2| SOII 2J 8H HI 2a 2-HS&S2J 3>l& g4^2f SHi 

6 

Sfst »| g@HB ¥l& 2-HS&S2I l^±sf 2iOUH, S^^SI Bfl ^OHSAH HI 1» LHJI 

HI 4S g CHJ= 8m°) SJ- CHI CCfg Sa°£ HI23 ^OHS AhSSHI. S!§iS S¥ ^I2fa ^CHI 
CHI SgJA|3|fer 31 6hfe ^§ iiHl 9\m 2-H£&S°l B4-±» SJBI. 
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